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3,5-DialkyVdiaryl-4-aryl-8-( 4-methylphenyl)-I, 7- diphenyl-
1H, 4H, 7H, 8H-dipyrazolo [3,4-b:(3'-ejpyridines 4 a-i have
been synthesized by the reaction of 3-alkyl/aryl-I-phenyl- 4,5-
dihydropyrazolin-5-ones 1 a-c with p-toluidine 2 and aromatic
aldehydes 3 a-c in methanol.
Fused heterocyclic systems containing pyrazole
ring are ranked among the most versatile bioactive
compounds, and a variety of procedures have been
developed for their synthesis!". Pyrazolopyridine
and dipyrazolopyridine are the examples of such
fused system, which are known to possess remark-
able and significant biological, physiological and
therapeutic properties, viz. antiastharnatic ', antialler-
gic", antitumor", tranquiliser+', sedative+" and an-
tibacterials. This lead us to synthesize molecules
possessing these units. Though such systems have
been synthesized earlier':" bus most of them involve
a number of steps. We report herein, a one-pot syn-
thesis of 3,5- dialkylldiaryl-4-aryl-8-( 4-methyl-
phenylj-l ,7-diphenyl-IH, 4H, 7H, 8H-dipyrazolo-
[3,4-b:4',3'- e]pyridines 4a-i.
The synthesis of 4a-i involves the reaction of
3-alkyVaryl-l- phenyl-4,5-dihydropyrazolin-5-ones
1a-c with p-toluidine 2 and aromatic aldehydes 3 a-c
in methanol. As a test case, a solution of 1,3-
diphenyl-4,5-dihydro-pyrazolin-5-one 1 a, p-tolui-
dine 2 and p-tolualdehyde 3 a was refluxed in metha-
nol to give a white crystalline solid in 87% yield. Its
IHNMR spectrum showed three singlets at 8 2.0
(C4,-CH3), 8 2.3 (C4"- CH3) and 8 5.3 (CH) and a
multiplet at 8 7.0-7.7 for 28 protons (Ar-H). Its mass
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basis of above spectral data and its elemental analy-
sis, the structure of the product was assigned as
4,8-bis( 4-methylphenyl)-1 ,3,5,7 - tetraphenyl-
IH,4H,7H,8H- dipyrazolo[3,4-b: 4',3'- e]pyridine 4a
(Scheme I).
In an alternative approach, la was treated with
p-tolualdehyde 2 in methanol to give I, I-bis( 5-hy-
droxy-I,3-diphenyl-IH-pyrazol-4- yl)-I-( 4-methyl-
phenyl)methane 5 a as white crystalline product in
89% yield, m.p. I74-75°C (lit9. m.p. 175- 76QC). Sa
on condensation with p-toluidine 2 gave 4a as white
crystalline solid in 86% yield (Scheme II).
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Table 1-Characterization data of compounds 4 a-i and 5b, d, e, f, h
Comp Yield m.p. Mol· Found % (Calc.) IH NMR (8, ppm) (COCI3 + TFA)
(%) °c Formulae
C H N
4a 87 188-89 C45H35N5 83.92 5.51 10.77 2:0 (s,3H, C4-CH3),23(s,3H,C4-CH3),5.3
(83.72 5.43 10.85) (s,IH,CH), 7.0-7.7 (m,28H,Ar-H)
4b 80 198-99 C39H39N5 81.07 6.70 12.27 1.0(t,6H,2xCH3),I.4-1.9




4c 86 202-203 C35H31Ns 80.45 5.93 13.65 1.9-2.4(m, 12H,4xCH3),4.8(s, IH,CH),
(80.61 5.95 13.44) 6.9-7. 7(m, 18H,Ar-H)
4d 87 154-55 C45H35N50 81.85 5.43 10.72 3.0(s,3H,CH3),3.7(s,3H,OCH3),
(81.69 5.30 10.59) 5.2(s, IH,CH),6.8- 7.7(m,28H,Ar-H)
4e 84 184-85 C39H39N50 78.34 6.59 11.68 1.0(t,6H, 2xCH3), 1.4-1.9
(78.13 6.58 11.80) (rn, 4H, 2xCH2CH2CH3), 2.5- 2.9
(m, 7H, 2xCH2CH2CH3, C4"-CH3), 3.7
(s, 3H, OCH3), 5.0 (s, IH, CH), 6.7-7.5
(m, 18H, Ar-H)
4f 85 172.73 C35H31N50 78.08 5.92 12.98 2.3-2.6 (m, 9H, 3xCH3), 3.9
(78.21 5.77 13.04) (s, 3H, OCH3), 5.2 (s, IH, CH),
6.9-7.7 (m, 18H, Ar-H)
4g 82 175-76 C«H33N5 88.34 5.57 11.21 2. I (s, 3H, CH3), 5.4 (s, IH, CH),
(83.68 5.23 11.09) 7.0-7.6 (m, 29H, Ar- H)
4h 80 140-41 C38H37N5 81.63 6.35 12.29 1.0 (t, 6H, 2xCH3), 1.5-1.9
(81.60 6.57 12.43) (rn, 4H, 2xCH2CH2CH3),
2.5-3.0 (m, 7H, 2xCH2 CH2CH3, C4-
CH3), 5.O(s, IH, CH ),6.7-7.6 (m, 19H,
Ar-H)
4i 87 154-55 C34H29N5 80.54 5.64 13.72 2.1 (s, 3H, CH3), 5.4 (s, JH,CH),
(80.47 5.72 13.81) 7.0-7.6 (rn, 19H, Ar-H)
5b 86 179-80 C32H34N402 75.68 6.74 11.27 1.0(1, 6H, 2xCH3), 1.5-1.9
(75.89 6.72 11. 07) (rn, 4H, 2xQhCH2CH3), 2.3
(s, 3H, C4"- CH3), 2.5-2.9 (rn, 4H,
2xCH2CH2CH3), 5.1
(s, JH, CH), 7.0-7.7 (m, 14H, Ar-H),
13.8 (s, 2H, 2xOH, 020 exchangeable)
5d 85 145-46 C38H30N403 77.54 5.17 9.37 3.7 (s, 3H, OCH3), 5.2 (s, JH, CH),
(77.29 5.09 9.49) 6.8-7.8 (rn, 24H, Ar-H)
5e 83 176-77 C32H34N403 73.34 6.42 10.93 1.0 (t,6H, 2xCH3), 1.4-1.9
(73.56 6.51 10.73) (m, 4H, 2xCH2CH2CH3), 2.5-3.0
(m, 4H, 2xCH2CH2CH3), 3.6 (s, 3H,
OCH3), 5.1 (s, JH, CH), 7.0-8.2 (rn, 14H,
Ar-H), 13.8 (s, 2H, 2xOH, 020
exchangeable)
5f 84 160-61 C28H26N403 72.35 5.62 12.04 2.3-2.6 (s, 6H, 2xCH3), 3.6 (s, 3H,
(72.10 5.58 12.02) OCH3), 5.1 (s, JH, CH), 6.8-8.0 (m,
14H, Ar-H), 13.8 (s, 2H, 2xOH, 020
exchangeable)
5b 8~ 150-51 C31H32N402 75.35 6.57 11.29 1.0 (1, 6H, 2xCH3), 1.5-1.9
(75.61 6.50 11.38) (m, 4H, 2xCH2CH2CH3), 2.5-3.0
(m, 4H, 2xCH2CH2CH3), 5.0 (5, JH,
CH), 7.0-7.8 (rn, 14H, Ar-H)
• IH NMR were taken in COCh
,.-c + 3a-c MeOH ••
(5a-i)
MeOH •• 4a-i2 + 5a-i
Scheme II
Experimental Section
Melting points were recorded in open capillaries
and are uncorrected. IR spectra were recorded on a
Perkin-Elmer grating infrared spectrophotometer
model 621 (Umax, in ern") and IHNMR spectra on a
Perkin Elmer R-32 (90 MHz) spectrometer using
TMS as an internal reference (chemical shifts in 0,
ppm). 3-AlkyVaryl-l-phenyl-4,5-dihydropyrazolin-
5-ones9 1 a-c and 1- aryl-I, l-bis(3-alkyl/aryl-5- hy-
droxy-I-phenyl-IH-pyrazol-4- yl)methanes 10 5a-i
'were prepared by the reported methods.
3,5-Dialkyl/diaryl-4-aryl-8 - (4-methylphenyl)-
1,7-diphenyl-lH, 4H, 7H, 8H-dipyrazolo[3,4-
b:4',3'-e]pyridines 4 a-i : General Procedure
Method-A
A mixture ofla (0.002 mole ),p-toluidine (2,0.00 I
mole) and p-tolualdehyde 3a (0.001 mole) in-
methanol (20 mL) was heated under reflux for 30
min. The mixture was cooled and the separated solid
was filtered, washed with methanol and recrystal-
lized from methanol to give white crystalline com-
pound 4a in 89% yield, m.p. 188-89°C.
Similarly, compounds 4 b-i were prepared. Their
physical and spectral data are given in Table I.
Method-B
I-Aryl-I, I-bis (3-alkyl/aryl-5-hydroxy-I-phenyl-
IH-pyrazol-4- yl)methanes 5 a-i were prepared by
the procedure described in the literature 10. Their
physical and spectral data are given in Table I.
NOTES 1061
Synthesis of 4 a-i from 5 a-i. General procedure.
A mixture of 1,I-bis(5-hydroxy-I,3-diphenyl-IH-
pyrazol-4-yl)-I-(4- methylphenyl) methane 5a
(0.001 mole) and p-toluidine (2, 0.001 mole) in
methanol (20 mL) was heated under reflux for 15
min. It was cooled and the separated solid was fil-
tered, washed with methanol and recrystallized from
methanol to give white crystalline compound 4 a in
86% yield, m.p. 188-89°C. The product was found to
be identical (m.p., m.m.p., co-IR) with the compound
4a obtained by method-A.
Similarly, compounds 4 b-i were prepared.
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